In vivo inactivation of peroxisomal alcohol oxidase in Hansenula polymorpha by KCN is an irreversible process.
The fate of alcohol oxidase (AO) in chemostat-grown cells of Hansenula polymorpha, after its inactivation by KCN, was studied during subsequent cultivation of the cyanide-treated cells in fresh methanol media. Biochemical experiments showed that the cyanide-induced inactivation of AO was due to the release of flavin adenine dinucleotide (FAD) from the holo enzyme. However, dissociation of octameric AO into subunits was not observed. Subsequent growth of intact cyanide-treated cells in fresh methanol media was paralleled by proteolytic degradation of part of the peroxisomes present in the cells. The recovery of AO activity, concurrently observed in these cultures, was accounted for by synthesis of new enzyme protein. Reactivation of previously inactivated AO was not observed, even in the presence of FAD in such cultures. Newly synthesized AO protein was incorporated in only few of the peroxisomes present in the cells. 31P nuclear magnetic resonance (NMR) studies showed that cyanide-treatment of the cells led to a dissipation of the pH gradient across the peroxisomes membrane. However, restoration of this pH gradient was fast when cells were incubated in fresh methanol medium after removal of the cyanide.